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of the work, and will convey a much needed precision of ideas to many students of physics whose want of mathematical training deters them from consulting the rather formidable writings of the original workers in this field. The connection, of Young's modulus of elasticity, applicable to a rod subject to purely longitudinal pull or push, with the more funda-mental elastic constants expressing the behaviour of the body under hydrostatic pressure and pure shearing stress respectively is demonstrated in full. Prof. Tait remarks that " Young's treatment of the subject of elasticity is one of the few really imperfect portions of his great work (Lectures on Natural Philosophy}. He gives the value of his modulus for water, mercury, air, &c.!" A deficiency of explanation must be admitted, but I am not sure that Young's ideas were really confused. The modulus for solids corresponds to a condition of no lateral force, that for liquid to no lateral extension. The distinction should certainly have been pointed out; but the moduli are really comparable in respect of very important effects, which Young probably had in his mind—vix. the propagation of sound along a bar of the solid in one case, and in the other through a fluid, whether unlimited or contained in an unyielding tube.
As a great admirer of Dr Young's Avork, I cannot resist adding that if in some respects his treatment of elasticity is defective, in others it is in advance of many modern writings. Witness the following passage*:— " There is however a limit beyond which the velocity of a body striking another cannot be increased without overcoming its resilience, and breaking it, however small the bulk of the first body may be, and this limit depends upon the inertia of the parts of the second body, which must not be dis-regarded when they are impelled with a considerable velocity. For it is demonstrable that there is a certain velocity, dependent on the nature of a substance, with which the effect of any impulse or pressure is trans-mitted through it; a certain portion of time, which is shorter accordingly as the body is more elastic, being required for the propagation of the force through any part of it; and if the actual velocity of any impulse be in a greater proportion to this velocity than the extension or compression, of which the substance is capable, is to its whole length, it is obvious that a separation must be produced, since no parts can be extended or com-pressed which are not yet affected by the impulse, and the length of the portion affected at any instant is not sufficient to allow the required extension or compression."
The theories of " bending " and of " torsion " are discussed in Chapter XI.
When the section of the rod deviates from the circular form, the torsional                                      Lf",<
problem becomes rather complicated; but a statement is given of some of                                     **"
* [Lectures on Natural Philosophy, vol. i. p. rays, the source must now be supplied with energy.
